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PROTOCOL NUMBER: Q>~~& ^ 

PROTOCOL TITLE: Vaccine immunogenicity and efficacy testing in 
mice 

PRINCIPAL INVESTIGATOR ( S ) / DIVISION { S ) : 
George V, Ludwig, Ph.D., Virology Division 

CO-INVESTIGATOR(S)/DIVISION(S) : 

Jonathan F. Smith, Ph.D., Virology Division 

Peter Pushko, Ph.D., Virology Division 

LTC William D. Pratt, DVM, Ph.D. , Virology Division 

I. NON-TECHNICAL SYNOPSIS: Development of vaccines capable 
of protecting troops against biovarfare threats and infectious 
diseases is an important component of the USAMRIID mission. We 
currently have many vaccines that are in various levels of 
development. Such vaccines include a new generation of 
alphavirus vaccine derived from a genetically engineered 
infectious cDNA clone, the alphavirus replicon system, and 
killed, microencapsulated preparations. Basic testing of these 
Vaccine candidates reguire immunogenicity and efficacy testing in 
appropriate animal models. This protocol details testing of new 
vaccines currently under development in the Virology Division. 

We are currently ready to test vaccines that should induce immune 
responses against proteins from Lassa fever, influenza, and Rift 
Valley fever viruses. As many as 14 additional vaccines will be 
available within the next year. To complete efficacy studies , 
varying concentrations of vaccine preparation will be inoculated 
into groups of appropriate animals. After 28 days the animals 
will receive a booster immunization followed in 28 more days by 
challenge with virulent homologous virus. Blood samples will be 
obtained from animals prior to the first immunization, before 
boosting, before challenge, and 28 days post-challenge if 
necessary (for survivors) . Survivalship data and serologic 
analysis will then be used to direct further vaccine development 
efforts . 

II. BACKGROUND S 

A, Bacfcgrounq i Development of vaccines capable of 
protecting troops from a variety of infectious and non- infectious 
disease causing agents is one of USAMRIID 1 s most important 
missions. Such vaccines have been developed using a variety of 
approaches including classical procedures for inactivation and 
development of attenuation. More recent advances in vaccinology 
have led to the development of new procedures for vaccine 
development. These include a variety of subunit approaches, live 
virus infectious clones, naked DNA, and replicon systems. All of 
these approaches have their own advantages and disadvantages and 
the decision on which system to use depends on the nature of the 
disease causing agent , the mode of transmission and a myriad of 
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SEES? SFSS^Kss-s t °e f st th d e fc r pe of vacclne b ^ 

determine if they will be tes * ed at an early stage to 

appropriate animal modej SnToT^ and * ffective in an 
infectious agents beina r~Jl* Y u f the inf ectious and non- 
infections i? Sice ^thougrfhe^^ " 5 ^ 10 Pr ° duce le thal 
route of challenge will v«2) £ Strain of ao «se used and the 
Rift valley fevefvlrus p?oduce°? e f • *J a9 ? nt - So » e ' *2£ 
of mice following a parenteral (lul^l lnfectio ^ in most strains 
inoculation, others? iSe "ccinS CU ^ aneous or intraperitoneal) 

oSe^ 

Produce lethaf J^eSons'in In^nlLl 3 ^? 6 ^^^ 10 ^' do »ot 
these agents, potential vaccines SS^ii other than humans. For 
immunogenic! ty. Immunol an ° nly be tested for 

available making mo^i?or?na of l^T^ f ° r the » ouse are readily 
easy to measure 9 This protocol ffi?„r ,8P ° nses to v accination * 
immunogenicity and eff*r£™ S 01 out lines procedures for 
currently under Sevl" P meSt in^V* T aCcine candidates 
inbred and outbrad SStaf oFJSZ. Divisio »< USAMRIID in 



x * Liifi£a iair^_£ojirj^ 



Medline 

DTIC 

FEDRIP 



2 - Pate and ni«h»r » f Pnnm r 



'we^M/JJ^ 7 ? 5 (N ° search number given) 
12/14/95 (No search number given) 



any past or ongoing animarieSearcref^Stsf 0 ^"^ 17 re P licate 



vaccine candidates currentlv SLS^S r ^ 1 1 responses in mice to 
Division, USAMRIID. f) Test Sf^h?r? lqpw * t in the Virology 
protect mice from a letha? ch^n^ 1 ^ 7 ° f t * M * vaccines to 
is appropriate. 31 cna ilenge when such a lethal challenge 



IV. MILITARY RELEVANCE: Infectious disease is traditionally a 
more important impediment to troop readiness than any other cause 
of illness or injury. In addition, many infectious and non- 
infectious disease causing agents are classical biological 
warfare agents. As a result, the military has expended 
considerable effort in the preparation of effective vaccines 
which include both live-attenuated and killed preparations. 
However, many current products have serious shortcomings. The 
killed vaccines may not protect against an aerosol challenge and 
require multiple immunizations. Live -attenuated vaccines often 
have relatively high rates of adverse effects • For these reasons 
improved vaccines are highly desirable. The development of 
vaccines against infectious and non-infectious disease causing 
agents is f therefore, a major mission of the Medical Research and 
Material Command, Testing of these vaccines remains an important 
component of the development process and, therefore f is highly 
relevant to military planners and tacticians. 



V. 



MATERIALS AMP METHODS » 



a* Experimental Design and general Procedures? 

Testing of fifteen vaccine candidates is currently planned. This 
includes twelve vaccines prepared in the alphavirus replicon 
system: vaccinia, Lassa fever, Ebola, Marburg, influenza, Rift 
Valley fever (RVFV) , Crimean-Congo hemorrhagic fever (CCHF) , 
sandfly fever, and the four dengue serotype viruses. 
Additionally three microencapsulated vaccines: Eastern (EEE) , 
western (WEE) and Venezuelan equine encephalitis (VEE) viruses 
will be tested. Each vaccine will be administered in 6 doses 
(five vaccine dilution groups and one unvaccinated control group) 
to 10 mice each. For comparison, 10 additional mice will be 
inoculated with any current vaccine that may be available 
(influenza, RVFV, EEE; WEE, and VEE) . Therefore, this protocol 
will require 950 mice. 



Vaccine 



Vaccination 
Groups 



Negative 
Control 



Positive 
Control 



Total 



Vaccinia 


50 


10 


Lassa fever 


50 


10 


Ebola 


50 


10 


Marburg 


50 


10 


Influenza 


50 


10 


RVFV 


50 


10 


CCHF 


50 


10 


Sandfly fever 


50 


10 


Dengue 1 


50 


10 


Dengue 2 


50 


10 


Dengue 3 


50 


10 


Dengue 4 


50 


10 




50 


10 


WEE 


50 


10 


VEE 


50 


10 



10 
10 



10 
10 
10 



60 
60 
60 
60 
70 
70 
60 
60 
60 
60 
60 
60 
70 
70 

m 

950 



1. Vaccination: Vaccines will be delivered in one of two 
forms- The first will be immunogen in sterile saline solution, 
while the second will be immunogen in polylactide-coglycolide 
microcapsules. For the former, the effect of dose on immune 
responses will be tested by diluting vaccine in sterile Hank's 
balanced salt solution. For the latter, specific concentrations 
of immunogen will be calculated from protein assay data obtained 
during microcapsule preparation, in either case 200 ul of 5 
different vaccine concentrations will be inoculated 
subcutaneous ly into groups of 10 mice using a 1 cc syringe with 
26g x 5/8" needle* For each experiment , another group of ten 
control mice will receive 200 ul of diluent alone. For the 
purpose of comparison, another group of 10 mice will receive 
currently available vaccine preparation (IND or licensed product 
if available) administered as described in product insert. When 
appropriate , booster immunizations will be administered 28 days 
post primary vaccination using the same procedure* 

2. Serology: Mice will be bled from the retro-orbital 
sinus 2 days pre-immunization and as often as every 2 weeks up to 
the day of challenge. Any mice surviving challenge will be bled 
when all possibility of death resulting from challenge has 
passed, typically 21 days post-challenge. Minimally, mice will 
be bled 2 days prior to immunization, 2 days prior to boosting, 
and 2 days prior to challenge. Mouse serum will be separated 
from the clot and frozen at ~20C until appropriate serological 
testing can be completed. 

3. Challenge: Many of the agents being tested in this 
vaccination protocol do not produce lethal infections in mice. 
Therefore, challenge following vaccination will be completed only 
with animals immunized against vaccinia, RVFV, sandfly fever 
virus, VEE, WEE, and EEE. 

a. IP (VEE, EEE, and WEE viruses) : Mice to be 
challenged via the intraperitoneal route will be inoculated with 
200 ul of agent being tested using a 1 cc syringe with 26g x 5/8" 
needle. Agents will be diluted in sterile Hank's balanced salt 
solution. Challenge doses to be used in these experiments will 
be obtained from results of previous experiments, but will always 
be sufficient to kill all control animals (typically 5 x 10 4 
PFU/mouse) . Mice will be monitored daily for 21 days for signs 
of illness or death. 

b. SQ (RVFV) : Same procedure as for IP only delivered 
subcutaneously . 

c. IC (vaccinia and sandfly fever virus) : Mice will 
be inoculated with 25 ul of agent intracranially using a 200 ul 
Hamilton syringe fitted with a 27g x 5/8" needle. Challenge 
doses to be used in these experiments will be obtained from 
results of previous experiments, but will always be sufficient to 
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WU1 1 -ffi^SS^f »S"r ? * 104 ^U/mouse) . Mica 
death. Detailed procedures r i 0 °™?? S ° f dis ? ase or 
section Vl.c.3.a. inoculation are given in 

ul of agent (io'ul ( pe"noS??in i 5 ^ ^tranasal challenge 20 
using a y 250 ul Hamilton syrlnae ^ministered per mouse 

Mice will be monitored daily ?L jfXvZ S ended Canula - 

death. To accurately assess i?T„fL Y - for . sl 9 ns of disease or 
for 14 days to look for Sian. II ness /. mice will be weighed daily 
for IN challenge arVglve^n sectlon^C. T^** 

B * ^gatory ft nia a i s Romiiren »nd . T „o M f 1rnt1ni - 

^^J^^^ i-4, VEE) C3H 

outbred mice (influenza) ( WEE) ' Svi ss-Webster 

animal alter^ti verexi s ^^or rh r^ 1 ^ 3 Co "^rm 1: No non- 
mechanism to ?esr?or Jhe SiiS^n^ ° f ex P erim «nt. The only 
protect animals from an otherwise iftL?*^ 1 ?? cand f dat e to Y 
vaccine in a host in which vir^encJ ™i £ hallen 9 e is to test the 
Unfortunately no acr»I-i?» virulence can be measured. 

these agents^have beeHdlnrif led! ° C ° rrelates to virulence of 

number of ^i a ^, W ^\^g^ f S^1g B t 1n 11 y While a 
experiments Outlined in this or5-£™? \t the type of 
the evolutionary scale? Some of ; • he m ° USe is the lowest on 
tested behave differently in diffiron? 156356 causin 9 agents to be 

cases? *g£ :Le th a e re St Se n mL°t r S^t?£L^ ~ 
3 - laboratory Aninrn^, 

a. Genua t ffpftT;i ' ftfr 

Mus musculus , 

mice, Swiss-Webs?er a o^?tred U ^e BALB/c mice ' C3H mice, C57/bl/6 
approved source °' 8< ™ rgg ' v ™ ^ r : Lowest cost, USAMRIID/LACUC- 

d. agfl: 6-8 weeks 
O. liaise; N/A 
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4. 



f « fifiX: Female 

g - Stasia! CPnfflfljern.tiana: n/jl 
h. Othe r? 

a- mice 95o 

1- Balb/c 475 

2. C57/bl/6 158 

3. C3H 158 

4. Swiss /Web. 159 



of the moused ?hfaShio^^ Utilization 
because of its extensive use in ofhL experiment was selected 
experiments and the fact that ?f f he J vaccine development 
model in terms of rankina on £ , most Primitive animal 
primates, which would^a^tSr suitah?^^ 16 - No n-^an 
desirable because of statuS on fwf Ultabl f .*odel, are less 
initial cost, the cosfof ^aSlSS eV °i utlonar 3r scale, their 
number of animals per group has Hi • ? P ? Ce re ^ ir ements. The 
enough to ensure statirtiSl vtltrf?? minimized ' ** is large 
product vaccine will bf ^sed in i?i Y °f.f esuAte - No expressed 
produce appropriate antigen iJ vSro. ta been sbown to 

euthanized to preve nt* iff S?!! * Morib ? nd animals, will be 
refinement. prevent unnecessary pain and distress which is a 

been minimized, but*??^ 5 !™?* The nUmber of a *i*«ls per group has 
validity of result. Sn ° Ugh to ensure statistical P 

°» Replacement t 

c * XfiSflaical MAttiffjff. 
- i« Pain ? 

*• Pa i n categor y,: (usda Form I8-13) 

U> N ° Paia ___<*) (column c) 

(2) Alleviated pain ^ (#) (CGluinn D) 

-tro-o^J^ will be Wed from the 

animals will be be 



XiSS&'&Ef"" the p- tobarbital/ethanol procedure 

(Colui, I*' 11 **"'* Pai„ or Distress 

ohallen^^odeirSsf wfifS P"|««io„s for which good 
dose vaccinated anSaL and * ^cribed" SoBe low 

signs of disease, while these »n?™,f aninals will succumb to 
figns of discomfort or distress oeSome " U1 * e «»>ani 2 ed when 

»Lj S i I? eVi ? able that degree o? oaS P wf?f h (See A PPendi X 1). 

Administration of prototvoe v!rSio» „E n be "alized. 

been shown to cause iUnelJ o? d^?h P ^ eP " ations alone »ave not 
therefore, should be a^olLtVwtS vacation! 

b - Pain & T 1ftYlr)1 . iT7T| . 

Bleeding and in inoculation - ah ^-i , 

protocol will be bled from tho lma . S lnv °lved with this 

discomfort during this p?oceSurra^T bital SinUs - To 
mice will be placed intff!? , ? during in inoculation 
»etofane-soaked Tx 4 qauL oadl 5 ?° . Bl i« containing ' 
from direct contae? with fS«£?2f« • ^ imals wil1 be separated 
Mice will remain in Se chafer u^ti^ f bar?ior - 
( approximately l min) at Sh?2! i_ fully ane sthetized 

bleeding. MiL \TlV be mo^r^bv^K 7^ 5? re »° Ved for 
fully recovered. monitored by the investigators until 

IG inoculation - Animal c *-„ u~ • ,' ' 

be anesthetized with 7^ mo/ vi.i n ° CU i ated int racerebrally will 

containing , 2% e t£„oi S^SS^'r^'fe' 

(3) £arAiyiLica: None 

(1> figMEgflfs) genrrJisd; medline 
< 2 > Date "f ffftnrgti- 12/12/95 

challenge, vaccination! ** Y ffgr<1 * ^ ■ffft nHTlU pain, surgery, 

alternative to the proceduffffe^f?^' "° appropriate 
following review *'tto^tt^3S»£%3? 
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seroloair*. rt^J\ Painfu1 Procedure Justif jgatigB i wh ile 
SSSiSiSciS theses Pr ?T ide . 9 ° 0d info ^tion on vaccine 

the una neS^ ^"^T^ the ? e animals included in 
there wil? tl Pam and distress- category of this protocol, 



2 » Prolonged Restr»j n t. None 
3. Surgery- 



M{ . B . . »• Eracsduis: Intracerebral inoculation 

weiaht of £* a 5 a ?? th ? tized IP "sing 10 ul per gram of boSy 
weignt of the following solution: y 

1.3 ml Sodium Pentobarbital (65 mq/ml) 
1.1 ml 100% Ethanol 
9.5 ml Sterile saline 

£411 k« £? ? n of the ^ra. Drill bit and tool collet 

n«lio Ji^K dl ? lnfect ed Prior to each use. A 1° g x 5/" 

?;° 25 Bl of inoculum will be injected. Followina 
inoculation, the skin incision will be closed with n-butv? 9 

SSSg 1 " ?"^^ g rI q u;r2a P "^ZIl g \n rr a cereoral N ° 
la-inar flow hooS-.iSFJgl, SUf" ln 3 
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d. gttrqggn/Qnalifigatipns: Surgery will be 
performed by Dr. George Ludwig. Dr. Ludwig has more 14 years 
experience working with laboratory rodents. Additionally, Dr 
Ludwig has completed a non-credit course on laboratory animal* 
surgery at the University of Wisconsin. 

e - Mult i ple Survival Surgery Pror.^ 1ilrftfr None 

(1) Eracedureg: 

(2) Scientific Justification. 
4. Animal Manipulation??- 

a. In-i actions • 

IP Inoculation - For this procedure mice will be 
restrained manually. Using a 1 cc syringe with 26g x 5/8" 
needle, 200 ul of appropriate inoculum will be delivered 
through the abdominal wall into the peritoneal cavity. 

SQ Inoculation - For this procedure mice will be 
restrained manually. Using a l cc syringe with 2 6g x 5/8" 
needle, 200 ul of appropriate inoculum will be delivered under 
the loose skin behind the neck. 

IC Inoculation - described under surgical procedures. 

•J N Inocul ation - Following metofane anesthesia 

a 2?S r u? e l^?r ) miC ? Wil i.^ e hel< ? head ~ u P in ™ hand. Using 
a 250 ul Hamilton syringe fitted with a small blunt ended 
canula, 10 ul of preparation will be administered in small 

SoS^! S ^° SaC £ n ? stri K Air movement during inhalation will 
provide the mechanism of internalization. 

b. Biosaipplefl ■ 

■irtJ^wJWi**™ 5 0llowina metofane anesthesia (described above) 
mice will be bled from the retro-orbital sinus using a 9 in 

attach bleed' ApE>roximatel y 250 ul °f ^lood will be collected 

idenHf)eri hv A ni mal Tflftnt i f jgatton ; All animals win be 

identified by standard ear punch markings completed while 
animals are under Metofane anesthesia. 

*• Behavioral stud i M * None 

e « Other procadi^ftfl* None 

5. Adjuvant,? ? None 
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response to Ve nation 1 ^ "^ F °f animals tested i^nune 
following fin^bSoste? a •'f 6 StUd £ w f U end ™ days * 
animals will be e^hanize* ™ 9nd final bleed ' These 

below, studies n S anL?c t0 P roced ^ e * outlined 

challenge will en2 either at ?ne AIT* * P° ten tially lethal 
illness or major distreJJ ?L r ^ Slgns of terminal 

challenge. These animals wU? alS^o* ^ ° r . 21 da * s Allowing 
procedures outlined below be eut hamzed according to 

animals from entering ter^infTSa^TS* 6 atte * Pt to V™™nt 
to reduce potential ^FET^SE £ SSTSfi? 1 ^ — 

euthanized upon Suof^o ■ * nimals wil * humanely 
distress becoSe appaLnt (see ADoenS?" i f 9 " 5 ? disc °**°rt or 
euthanasia will bfe^osure to 1S0? co foV »? B , °* 
followed by cervical dissipation 2 le&St 4 min 

D. VeteH n?1rY r 7F|rn . 

housed and ^J^SS^^f 93 ^^ 1 A11 animal * will be 
Veterinary Medicine Division lo^ the nih "Guide," or the 
daily for general heatS k Animals wi H be observed 

conditions? SaX win S^h^^' and general 
terminal illness or^r &g25fi£l ° f 

*. Stttdy Room ; Room V307, Building 1425. 

b * gP ?gi? ] ,. mi8 t ,a ^nr ProYi r n'om : Micro- 
isolators. 

3 * EPrichmftni- sti^t^y.- n/a. 

a. Dogs ; 

Moahmm-n prim ? ft gff . 

analysi^ =? d using probit 

will be'^i ^nlt^^g L^g^;.^ jnimal manipulations 
computer database crea?ef b^he p- aborator r ****** and 
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Investi gator & Technician Qualifications /Training ; 

Ail procedures described in this protocol will be conducted by 
either the principal investigator or the co-investigators. 

Dr. George V. Ludwig is Chief, Department of Cell 
Culture and Hybridoma Production at USAMRIID. Dr. Ludwig is a 
graduate of the University of Wisconsin-Madison, where he 
received a Ph.D. in Veterinary Science and Entomology. During 
14 years of relevant experience , Dr. Ludwig has worked 
extensively with the species used in this protocol, and has 
mastered all of the manipulations described. 

Dr. Smith possess a Ph,D. in Microbiology and has 
performed animal manipulations, of the type described, many 
times during his 20 years of experience with the species used 
in this protocol. 

Dr. Pushko possess a Ph.D. degree in molecular biology 
from University of Partu, Estonia. He has been fully trained 
to complete IP and SQ inoculations and bleeding procedures and 
has performed these procedures under the supervision of the PI 
for the last 2 years. 

LTC William D. Pratt, DVM, Ph.D., is a veterinarian with 
6 years of clinical experience and 7 years of research 
experience. This experience includes surgery, anesthesia, 
injections, bleeding, and euthanasia of avian, nonhuman primate 
and rodent species. He was fully trained to perform the 
animal manipulations specified below by VMD personnel. 

h. Tine Lines; 

1. Estimated start Date: February 1996 

2, Estimated Completion Date: January 1999 

VI. Biohazard/ safety : Certain vaccines (eg. replicon based 
vaccine delivery systems) have currently not been downgraded to 
BL-2 or less* Access requirements to V-3 will adequately 
protect animal caretakers and other investigators from any 
potential exposure to vaccines or challenge stocks used in this 
experiment. 

VII. Extramural Colla boration : None 
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VIII. CWBDlimriQp : Name, signature, and date for the 
2fE2 t iE* 1 J££S 1 E of f r„ e r T Ired - s 4n«n r re h L these 

protocol, and should not be considered tn S ? 
Project. (No response to ^2?^&V^i^ 

Veterinary^^rt^efinary Medicine Division) 




*io£l?o% 10 y^ IOdUCt Eval -tion support 
Division/^ / 

Lab Support (Diagnostic Systems Division) 



C. CUnic 

i 



1 



D. Pathology Division Support M 



to 



B. BDRP/ID STO Coordinator Y^4 fi ' T 

Science & Technology Objective (STojQritle 
F. Other Support ______ 



assurSSTrS : t h n \™ Titbit -~ — ■ written 

foS^^^ Lr the 



protocol wilfbS^rKf' ? he . an "» als authorized for use in this 
described herein u „t,°« lY J" th « . act f vities a "d i* the manner 
by theLACOcf ' deviation is specifically approved 

Sood fafih ^ I or^o 0 :nsu f re R f t f ha r ; : thL h nS t mad ? ? reaa ° na "*< 
unnecessary *^tt^S? pJ^g^SSS.". not aa 

consulted w lth^Snaljf ? I 3" r JT? ' • 1 assmre that 1 hav « 
3tatisiicaraes?gHr ftrttlov t0 eva l"«e the 
^nimum number of animaff g2\H23& « r are 
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D. BiohazardX Safety : I have taken into consideration , 
and I have made the proper coordinations regarding all 
applicable rules and regulations regarding radiation 
protection , biosafety, recombinant issues, etc., in the 
preparation of this protocol* 

E. Training : I verify that the personnel performing 
the animal procedures /manipulations described in this protocol 
are technically competent and have been properly trained to 
ensure that no unnecessary pain or distress will be caused to 
the animals as a result of the procedures /manipulations . 

F. Responsibility : I acknowledge the inherent moral 
and administrative obligations associated with the performance 
of this animal use protocol, and I assure that all individuals 
associated with this project will demonstrate a concern for the 
health, comfort, welfare, and well-being of the research 
animals. Additionally, I pledge to conduct this study in the 
spirit of the fourth "R" which the DoD has embraced, namely, 
"Responsibility" for implementing animal use alternatives where 
feasible, and conducting humane and lawful research. 




G* Painful Procedures ; A signature for this assurance 
is required by the p. I. only if the research being conducted 
will cause more than slight or momentary pain or distress (see 
page 5. V.C.I. a. (2) & (3), Column D or E by USDA classifica- 1 
tion ) : 

I am conducting biomedical experiments which may potentially 
cause more than momentary or slight pain or distress to animals 
that WILL or WILL NOT (circle one) be relieved with the use of 
anesthetics, analgesics and/or tranquilizers. I have 
considered alternatives to such procedures, however, using the 
methods and sources described in the protocol, I have 
determined that alternative procedures are not available to 
accomplish the objectives of fflrfs proposed g xper jj nent . 

1/ 





y\ Principal Investigator, Signature ) 
B» Scientific Review : This proposed animzd use 



«• acienrinc Review : this proposed animal use 
protocol has received appropriate peer scientific review, 
is consistent with good scientific /research practice. 

(DivigXon Chie^r Signature) 



and 
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X. fiafi^aifia: Appendix l - pain Assessment Guidelines 
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Appendix 1 - PAIN ASSESSMENT GUIDELINES 

SSS S *™*™° ^SS, OR DISCOMFORT , 



Cardiovascular 

Respiratory 
Digestive 



Heart rate aitered: pulse quality affected: Peripheral 

' zt at z:r ased ' biue and ° o,d ~r ra ' 

vL°iu™ ei9h ', ' 0SS " P °° r 9r0Wth: ,eces i" 

pa e Lk o7 hi C ° nSiS,BnCy (e - 9 ' blaCk wi,h bl - 
pale lack of bile pigments, undigested food- diarrhea/ 

constipation): vomiting, jaundice, saiivaTn. 

Twitching, fitting, tremors, convulsions, 
paralysis, pupils dilated, shivering, 

«r?a e m l h n S '' a ' re " eXeS SlU99ish ° r absent: ""Steady 
gait lameness, muscle flaccidity, rigidity or 

weakness, protecting affected area such as "boardino- 
abdomen or reluctant to move a limb (e.g.? ^ 

Any abnormal swelling protrusion (hernia, rupture) or 
abnormal discharges from natural 1 oriflcesZed ' 
body , emperaturB Dehydratjon . sunken • 

Crne SPeCm ° 9raVity increase ' *~ i" 

SSS-K" P^fn Zr P aM - ^ <1985) Guide «"- « *e 

and an h^^smet ^e^T " 



Nervous and 

musculoskeletal 
(locomotory) 



Miscellaneous 
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